regarding major landscape developments. However, there are also significant and relevant differences between these groups, eg between people living inside and outside the Alps, and between lay people and experts. Both conflicting and compatible views about landscape change are key elements in landscape planning.
Introduction and objectives
In the past, (mountain) landscapes were produced and reproduced by the local population in their daily struggle for survival (Bätzing 1991) . Landscape development was therefore merely an unconscious 'side-effect.' In the last few decades, however, mountain landscape development has been increasingly influenced by external forces (eg the global market, political strategies, external tourist demand, etc), at least in the Swiss Alps. Consequently, it has increasingly become a consciously perceived phenomenon, a planning issue, and therefore a task involving landscape-steering strategies for experts.
Due to the great value of landscapes as an important resource in Swiss mountain regions, particularly in relation to tourism (eg Messerli 1989; Lehmann et al 2007) , and taking into account present and future economic and political developments and constraints (eg decreasing subsidies for agriculture), society must be involved in guiding landscape development. Planners need to know which specific landscape development is the most favorable in terms of ecology, economy, and society. With reference to ecology, climate change, and natural hazards, intense efforts have been made to provide the corresponding scientific basis, eg by the Man and Biosphere (MAB) National Research Program (NRP55) in the 1980s and the NRP31 in the 1990s (Lehmann et al 2007) . Regarding societal preferences, however, the knowledge base is not yet as elaborated as in other fields. In particular, knowledge about perception and assessment of landscape changes among different societal groups has been missing. Such knowledge, however, is crucial for all landscape-related policies and planning measures, because it helps to identify planning goals that reconcile the views of various public groups and minimize conflicts.
The first objective of the studies presented here, therefore, was to investigate perception and judgment of (past) landscape changes, including perception of the rate of change. This knowledge is an important prerequisite to check the adaptive capacity of the population to landscape change. A second objective was to find divergent and convergent assessments among societal groups regarding future landscape changes (eg mountain and non-mountain populations, decision-makers and experts). These insights are important for steering landscape development in a stakeholder-related sense and for recognizing and reducing conflicts of interest.
State of research and relevant research gaps
The state of research on landscape preferences is reviewed in several articles. According to Zube (1984) the literature can be divided into "expert," "behavioral," and "humanistic" approaches, a classification that is often referred to (eg by Real et al 2000) . Bourassa (1991) integrates existing literature on landscape aesthetics into a comprehensive paradigm, proposing 3 modes of aesthetic experience: biological, cultural, and personal. Aoki (1999) compiles literature from the 1960s to 1990s with a focus on methodological aspects. Hunziker et al (2007) provide the most recent overview of research on landscape preferences and related theories, and Backhaus et al (2007) synthesize the results of a recently concluded Swiss research program focusing, among other things, on landscape perception.
Specific results on differences between social groups regarding landscape preferences have been published by Yu (1995) , Van den Berg et al (1998) , Stamps (1999) , Kaltenborn and Bjerke (2002) , and Van den Berg and Koole (2006) . Of particular interest are the articles by Stamps (1999) , who conducted a meta-analysis of socio-demographic differences in landscape preferences, and by Van den Berg and Koole (2006) , who focus on landscape developments such as rewildingalso an issue in the Swiss Alps.
Most of the above-mentioned landscape preference studies focus on assessing the aesthetic properties of landscapes at one single time. There is, however, a growing body of landscape historical studies concentrating on the attitudes of people towards historic landscape transformations (eg Russell 1997; Kienast et al 2007) . This landscape historical aspect is important when it comes to Landscape is an important resource for mountain regions, particularly for tourism. Guiding future landscape development is necessary to meet the expectations of mountain inhabitants, tourists, and the general public outside mountain areas. The studies presented here show how different societal groups perceive past and future landscape changes in the Alps. The results reveal that it is not landscape change per se that is assessed as good or bad, it is the (related) change in the meaning of the landscape elements that leads to positive or negative assessments. There is a surprisingly broad consensus among different social groupsrestoring landscapes (Hall 2005) . In a study by Hoffenberg (2001) it was shown how important historical landmarks are in the collective memory of societies. Schama (1995) showed how memory and landscape are interconnected, and how landscape perception is over-formed by cultural and national identity. Vos and Meekes (1999) as well as Marcucci (2000) tried to implement the historical perspective into the planning process.
Our own study focused on preferences regarding landscape changes in the (Swiss) Alps, a region where a growing public awareness of the need to guide landscape transformation can be observed. This public debate resulted in a multitude of National Research Programs (eg the Swiss National Research Program NRP48 and the Austrian Research Program on "Sustainable Development of Austrian Landscapes and Regions," ALR). The most recent studies on the social dimension of Alpine landscapes in Switzerland are described by Backhaus et al (2007) . Landscape development preferences in other European mountains were most recently investigated by Soliva et al (2008) . This study revealed that withdrawal of mountain agriculture due to economic liberalization has little public support in all the study areas across Europe. Daugstad et al (2006) report similar findings. Older studies focusing on Alpine landscape development were done by Nohl and Neumann (1987) , Hunziker (1992 Hunziker ( , 1995 , Kienast (1999), and MacDonald et al (2000) .
Only a few preference studies exist from other European mountain areas (eg Ruiz and Ruiz 1989; Strumse 1996; Gómez-Limón and Fernández 1999) . Outside Europe, general landscape preference studies (see above), as well as ecologically or planning-oriented studies in mountain areas are numerous (eg Riebsame et al 1996; Paquette and Domon 2002; Platt 2004) . However studies emphasizing landscape preference in mountain landscapes are hard to find. We refer to the publication by Theobald et al (1996) , who reported enhanced local awareness of rapid landscape change in Colorado, and the study by Foran and Wardle (1995) in New Zealand, who found 3 distinct preference patterns in the population, ie the "technocrats," the "green," and the "forest-green"-oriented individuals. We found no studies specifically on landscape preferences in developing countries.
Despite the extensive body of literature on landscape preferences in general, there has been a lack of research focusing on group-specific perception and assessment of past and expected future landscape changes in mountains. The purpose of the presented study is to bridge these gaps and to achieve the abovementioned 2 objectives.
Methods
Achieving the 2 main objectives of our study required 2 different study designs: a) an in-depth analysis to analyze perceptions of (past) landscape changes, and b) representative surveys to study differences in perception among social groups. For the inductive-explorative part of our study (part a), we conducted case studies in 4 Swiss municipalities (Schneeberger et al 2007) that have experienced different transformation rates, ie:
• An agrarian village without drastic landscape changes; • An agrarian municipality that developed into an important tourist destination; • Two small craft and trade towns that developed into suburban cities with industrial features.
In each research area we undertook 8 to 10 in-depth problem-centered interviews (Witzel 1989 ) combined with walking tours through the municipality.
As for selection of the interviewees, we applied the theoretical sampling approach described by Strauss and Corbin (1996) and Hunziker (1995 Hunziker ( , 2000 . The principle of this approach is to find the maximum contrast among interviewees regarding the sample-selection criteria relevant to the objective of the study. For example, the age of the respondents was selected in a way to guarantee full coverage of child, adolescent, and adult perceptions of the landscape between the 1930s and the present. Other sample selection criteria as well as corresponding interviewee descriptions are displayed in Table 1 . All interviews were tape-recorded, transcribed, and analyzed according to qualitative content analysis (Mayring 2000) .
The assessment of expected future landscape changes by different societal groups was analyzed in the deductive-representative part of the study (part b). We conducted a nation-wide representative postal survey that encompassed 4 sub-samples:
• Resident population in the German-and Frenchspeaking parts of Switzerland (resulting sample size N = 1016; response rate = 25%). As the majority (about 70%) of the Swiss public lives in urban and peri-urban areas, this sub-sample can be considered as the "urban" sample. • Inhabitants of 2 Alpine regions, the Albula Valley and the Surses (N = 75; response rate = 15%). These 2 valleys belong to rural Alpine areas. At the same time, both valleys are highly influenced by tourism: infrastructure-oriented tourism in the Surses, natureand landscape-related tourism in the Albula Valley. Thus, this sub-sample represents the typical "average" population in the Swiss Alps living in rural areas with tourism.
• Tourists of the Albula Valley and the Surses (N = 510; response rate = 46%); 50% of the respondents were winter guests and 50% summer (autumn) guests. This sub-sample represents the "average" tourist in the Alps: skiers (Surses), hikers, etc.
FIGURES 1A-1D The "Status quo" scenario (1A) is very frequent in the Alps. It represents a well-maintained cultural landscape with some abandonment and reforestation in marginal areas. The "Intensification" scenario (1B) depends on intensive cultivation wherever possible. This scenario is rather unlikely, but high food and energy prices could favor such a scenario. The "Restoring tradition" scenario (1C) displays the "back to the traditional cultural landscape" approach, with many traditional landscape elements. This scenario would become true if all agricultural subsidies were bound to biodiversity enhancement schemes. The "Reforestation" scenario (1D) shows a situation with vast areas of abandoned and spontaneously reforested land. This scenario is likely in many Alpine regions after drastic reduction of agricultural subsidies, resulting in abandonment of the landscape-related activities of farms and forestry enterprises. (Photos and photo editing by Andreas Lienhard)
• Landscape experts and decision-makers at the local, regional, and national levels (N = 72; response rate = 71%). This sample represents a selection of professionals dealing with landscape development. We assume that they are biased due to their professional perspective or role, eg local or regional politician, regional or national nature/landscape conservationist, regional or national spatial planner, cantonal or federal authorities, etc.
For the present study, assessments of landscape scenario visualizations were of key importance. The interviewees were asked to rank such visualization on a 5-point scale from 1 = 'do not like at all' to 5 = 'like very much.' All the visualizations were based on results of preceding expert interviews and literature analyses revealing the most relevant (future) landscape changes in the (Swiss) Alps. The following scenarios were included: status quo, intensification, restoring tradition, reforestation. The visualizations of the scenarios are displayed in Figures 1A to 1C , and further described below in the Results. All analyses of the deductive part were conducted with SPSS 11 for Mac OS X using ANOVA.
Results

Assessment of past landscape change and the role of landscape meanings
In all research areas, the interviewees noticed an increase in residential areas, ongoing expansion of the road network, growth of forested areas, and a decline of grassland areas. These major changes were well accepted in all municipalities. Hence, the adaptive capacity of the public to landscape changes is high. Transformations were perceived negatively if they were massive (eg agricultural areas to built-up areas) or if they contrasted with the collective value system of the community. For example, according to their collective value system, agrarian communities tended to assess losses or gains in meadows in terms of potential losses or gains of biomass (grass). In contrast, peri-urban communities valued meadows in terms of their recreational potential. The rate of change appeared not to be decisive for positive or negative valuation. I n i n i n I n I n a l l r e s e a r c h a r e a s , t h e i n t e rv i e w e e s n o t i c e d a n i n c r e a s e i n r e s i d e n t i a l a r e a s , o n g o i n g e x p a n s It became apparent that landscape elements have distinct collective meanings as well as different meanings for individuals. These meanings are driven by collective or individual value systems. Apart from the above-mentioned common landscape elements, this holds true in particular for landscape elements that are specific to a certain region or municipality. Examples include schools (Figure 2) , distinct typical houses, and natural landscape elements. The results revealed that strong feelings existed regarding all kinds of "unspectacular" landscape features, eg a certain spot where one used to go for a walk or a tree from childhood ( Figure 3 ). These landscape elements play a crucial role when it comes to judging landscape change, because people attach a special meaning to them and notice even slight changes.
In addition, we found landscape elements (buildings, infrastructure) for which values changed over time. These elements were considered disturbing at the time they were built but were becoming an integral part of the landscape and a symbol of the community. In one municipality, for example, the population was dissatisfied with the installation of a T-bar ski lift and especially the impact of the pylons on the scenery. However, over time, the ski lift became a landmark and symbol of the municipality's tourism potential.
Our analysis revealed that landscape elements which had a function after changes had occurred were assessed more positively than those that lost their function over time. However, some elements have very great 
Assessment of future landscape change by different societal groups
Group-specific assessments were analyzed for both rewilding and preserving scenarios. One of the main results is shown in Figure 4 : the groups under consideration assessed almost all scenarios positively. The differences between values attributed to the 4 scenarios by the 3 groups are rather small-though they are significant in paired t-tests. In particular, the general Swiss public made no great differentiation in their assessment of the 4 scenarios. Even the most-discussed and often criticized scenario of abandonment and reforestation had a relatively high rating.
Generally, the differences between groups are small. However, as the ANOVA (F-test) revealed, the reforestation scenario had a significant between-group difference: local inhabitants rated it significantly lower than the general Swiss public. Tourists' assessments hovered between the two extremes. Between-group differences exist, although they are less impressive, even for the status quo scenario: the tourists rated this scenario higher than the local inhabitants of the Alpine study region and the general Swiss public. There were further significant group differences, again mainly regarding the reforestation scenario: eg members of environmental organizations gave this scenario a higher rating than non-members, females and people living in urban areas assessed reforestation more positively than males and those living in rural areas. There was, by contrast, no significant effect owing to age, education, and language. Figure 5 shows that experts and decision-makers have a clear preference for a return to the traditional cultural landscape. Their ratings for this scenario were significantly higher than the ratings of the general Swiss public. By contrast, they rated both the intensification scenario and the reforestation scenario significantly lower than the Swiss public. Regarding the reforestation scenario, the difference is very large. The only scenario where both experts and the Swiss public agree is that of the status quo.
Discussion
The results of the inductive part reveal that all 4 municipalities under observation had undergone landscape changes in a manner that almost all inhabitants had been able to adapt to. Additionally, our findings confirm that landscape change as such is not disturbing-a conclusion also drawn by Brown et al (2003) . We found that people need to be able to leave traces on the landscape. This result corroborates the findings of Twigger-Ross and Uzzell (1996) and Buchecker (2005) , who stress the relevance of changes in the formation of place identity and attachment. However, our results contrast with the results of the study by Theobald et al (1996) in the Colorado Mountains, who found an increasing awareness of rapid landscape changes. This difference is likely to be culturally driven and might stem from a different view of wilderness and nature conservation outside settlements as elaborated by Hall (2005) . Additionally, it is possible that the contrasting findings of Theobald et al (1996) and the most recent literature are a result of value changes during the last 12 years.
Some landscape elements are characterized by changing valuation through time: some are considered as disturbing at the beginning, but later they become a symbol of the community. Hay (1998) found the same trend and concluded that time is the most important FIGURE 5 Assessments of the potential future development of cultural landscapes by experts and decision-makers on the one hand, and the general Swiss public on the other (same 5-point scale as described in Figure 4 ). factor in the genesis of place attachment. Nevertheless, there is a certain demand to retain elements from the past, as already mentioned by Hoffenberg (2001) , who stressed the relevance of historical elements for the valuation of a landscape. In addition, our finding that some elements have an especially high emotional benefit and thus lead to the acceptance of high protection costs corroborates the findings of Holloway and Hubbard (2001) .
The results of the deductive part show that the general Swiss public assesses all scenarios of cultural landscape change positively. This is especially true for reconstruction scenarios aiming at restoring the traditional landscape, as well as for spontaneous reforestation scenarios. This result is rather surprising because previous studies have found that extensive and homogenous spontaneous reforestation tends to be viewed negatively (Volk 1985; Hunziker 1995; Tahvanainen et al 1996; Hunziker and Kienast 1999 (Kaltenborn and Bjerke 2002) . At the same time, the results presented by Soliva et al (2008) suggest that most stakeholders in Europe's mountain regions do not favor a complete withdrawal of agriculture as a result of liberalization. Soliva's study is primarily based on stakeholders residing in the mountain region or belonging to related interest and expert groups. Thus it corroborates the differing preferences among mountain dwellers and (outside) experts found in the present study.
Our results revealed considerable and significant differences between social groups, in particular between the general Swiss public and inhabitants of the study regions, primarily regarding the reforestation scenario. This result is not surprising and is the expression of a long-lasting societal debate about the future of Alpine landscapes. Rewilding is pushed by various NGOs (eg Arnold 2005) and expert teams (eg Diener et al 2006) . This explains why the ratings of the members of these organizations are considerably different from those directly affected. The latter fear a loss of cultural heritage and income opportunities (Kianicka et al 2006) . This result has also been found by several other authors (eg Van den Berg and Koole 2006) , in particular in other European mountains (eg Strumse 1996; Gómez-Limón and Fernández 1999) . Surprisingly, there were no differences due to age, education, and culture (ie language regions) in our study. This is in contrast to several published studies exhibiting a fairly large influence of these variables (Yu 1995; Strumse 1996; Van den Berg et al 1998; Stamps 1999; Van den Berg and Koole 2006) . It seems that the recent societal debate in Switzerland has determined the main positions independently of socio-demographic characteristics.
However, one traditionally relevant driver of landscape preferences was confirmed, ie the type of profession. This confirms reports by Dearden (1984) , Strumse (1996) and Van den Berg et al (1998) , as well as findings from mountain areas outside Europe, eg in New Zealand (Foran and Wardle 1995) . These authors found that landscape experts and decision-makers assess landscape developments consistently differently than lay people. In our case, the experts rated return to the traditional cultural landscape much higher, and both reforestation and intensification much lower than the general Swiss public. One might recognize in the experts' perspective the long-lasting effect of the MAB Program, which explicitly promoted maintenance of the traditional cultural landscape in the Alps (Messerli 1989) .
Before drawing final conclusions, we must note the adequacy of the methods and comment on the subsequent limitations of the results. Combining narratives with walking tours and in-situ assessment of past landscape changes was very successful. The walking trips stimulated interviewees' memories. Additionally, we noticed that memories are rather sensitive to differences and meanings but rather insensitive to rates of change. Therefore, our result that the transformation rate does not play an important role must be interpreted with care.
The measurement of landscape preferences by use of questionnaires and visualizations, as well as the statistical comparisons between the different samples, worked in a satisfactory way and yielded clear and consistent results. The response rates were rather low and differed considerably between the sub-samples, carrying the risk of distorting the sample. However, analysis of the sample of the resident population (Swiss public and inhabitants of the study area) revealed that it was not biased, as the socioeconomic properties of the sample did not differ from the values of the sampling universe.
Conclusions
A crucial result of our investigations is that landscape change per se is not disturbing. People prefer dynamic landscapes where they can leave and recognize traces of their own. Thus, landscape planners need to be aware of the fact that people are very adaptive to landscape change. At the same time, historical aspects of landscapes are important factors in the formation and stabilization of identity. Thus, landscape development needs to be guided very carefully and consciously in order to find the balance between the two opposing expectations regarding landscapes.
Management and planning agencies should take into account the considerable differences between expert view(s) and the view(s) of the general public. If major decisions are based on expert views only, they may fail to meet public needs and risk causing resistance. Thus, public involvement strategies are necessary.
The differences between the assessments of people living inside and outside the Alpine region are often over-estimated. Our results show a large consensus in several important landscape scenarios. Landscape planners and politicians can rely on this basic consensus.
Nevertheless, regarding the most recent and relevant development, "land abandonment and reforestation," there is a considerable difference between people living inside and outside the Alps. For this reason landscape management agencies-often guided by institutions outside the Alpine area-must include the views of people living in the Alps. However, the outside view is important since it includes the views of (a) the tourists representing the market for this landscape, and (b) the people who support landscape development in the Alps with their taxes. And last but not least, Alpine landscapes are part of the world's cultural and natural heritage.
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